Fingolimod is the first oral disease-modifying therapy indicated for the treatment of patients with relapsing forms of multiple sclerosis (MS) to reduce the frequency of clinical relapses and delay the progression of physical disability caused by MS. Objective: To obtain data from MS patients who have taken fingolimod regarding their treatment choice, first-dose observation (FDO) experience, and treatment satisfaction. Methods: Patients $ 18 years old with physician-diagnosed MS in the United States who had taken at least one dose of fingolimod for the treatment of MS were invited to complete a web-based survey, which captured information on the reasons for starting fingolimod, FDO experience, and treatment satisfaction as measured by the Treatment Satisfaction Questionnaire for Medication (TSQM). A high TSQM scale score denotes high satisfaction. Results: Survey respondents (n = 380; 55% female) had a mean (standard deviation) age of 39.8 (12.6) years, and a mean (standard deviation) duration of MS of 9.8 (10.3) years. Overall, more than 80% of patients reported the first dose was moderately/very/extremely manageable, convenient, and easy to take. Although 80% of patients reported experiencing a side effect with the first dose, most were highly tolerable and only eleven patients (2.9%) reported they were "Not at all" satisfied with the FDO experience. TSQM scale scores were highest for the side effect (79.4), followed by convenience (71.7), effectiveness (70.1), and global satisfaction (68.9) domains; relatively higher scores were observed among treatment-experienced patients. Both treatment-naïve and treatment-experienced patients indicated physician recommendation as the primary reason for starting fingolimod. Among treatment-experienced respondents (n = 273), 58% reported that their first choice for MS treatment would be fingolimod if selecting today. Conclusion: Most fingolimod patients were satisfied with their FDO experience. Satisfaction with fingolimod was high and observed higher among treatment-experienced compared to treatment-naïve patients. Additional research is needed to understand key clinical and medication attributes underlying treatment satisfaction with fingolimod and other disease-modifying therapies.
Introduction
Multiple sclerosis (MS) is a chronic inflammatory disorder of the central nervous system that is thought to be immune-mediated in nature. 1 Approximately 400,000 people in the United States and 2.1 million worldwide are affected by MS. 2 Relapsingremitting MS (RRMS), characterized by clearly defined attacks of worsening neurologic function and partial or complete recovery periods, is the most common type of MS and affects approximately 85% of MS patients.
Since there is no cure for MS, the goals of current therapy include slowing disability progression, decreasing relapse rate, reducing accumulations of lesions in the brain, managing symptoms, and maintaining or improving health-related quality of life. The National Multiple Sclerosis Society recommends patients consider treatment with a diseasemodifying therapy (DMT) as soon as possible following a definite diagnosis of MS with active, relapsing disease. 2 Currently, nine DMTs have demonstrated efficacy in reducing the rate and severity of MS relapses and are approved by the US Food and Drug Administration (FDA) for use in patients with relapsing forms of MS.
Despite satisfactory efficacy, a recent systematic review showed high DMT discontinuation rates of 17% to 36% for injectable DMTs. 3 Main reasons for discontinuing were adverse events and lack of treatment efficacy. In addition, psychological factors associated with regular injections, such as anxiety and injection phobia, and injection site reactions that may adversely impact medication adherence were commonly observed in both randomized controlled trials and observational studies. 3 Fingolimod is the first FDA-approved oral MS treatment.
Fingolimod given once daily has demonstrated superior efficacy to placebo and intramuscular interferon beta-1a in two pivotal clinical trials. In the Efficacy and Safety of Fingolimod in Patients with Relapsing-Remitting Multiple Sclerosis (FREEDOMS) study, the annualized relapse rate was significantly lower in patients treated with fingolimod (0.18 for 0.5 mg/day) compared with placebo (0.40; P , 0.001). 4 In the Efficacy and Safety of Fingolimod in Patients with Relapsing-Remitting Multiple Sclerosis with Optional Extension Phase (TRANSFORMS) trial, the annual relapse rate was significantly lower in fingolimod users (0.20 for 1.25 mg/day and 0.16 for 0.5 mg/day) compared to interferon beta-1a (0.33; P , 0.001). 5 In addition, indirect treatment comparisons have shown significantly reduced relapse incidence in RRMS patients on fingolimod compared to other first-line DMTs. 6 Fingolimod has shown higher levels of adherence and persistence compared to the self-injectable DMTs. A recent analysis of administrative claims from a large pharmacy benefits management company in the US showed that patients initiating fingolimod demonstrated higher levels of both adherence and persistence, as measured by medication possession ratio $ 0.8, proportion of days covered $ 0.8, and time to discontinuation, compared to patients initiating one of the first-line self-injectable DMTs (interferon beta-1b, interferon beta-1a, or glatiramer acetate). 7, 8 Patients may find it easier to adhere to oral treatments with fewer side effects than injectable DMTs associated with flu-like symptoms and injection site reactions. Both flu-like symptoms and injection site reactions were among the top reasons for discontinuing treatment with interferon beta in previous studies. 9, 10 While fingolimod has generally been safe in patients without pre-existing cardiovascular conditions, in both of the pivotal trials, fingolimod was associated with decreases in heart rate (HR) and atrioventricular conduction delays following administration of the initial dose. In a pooled analysis of the FREEDOMS and TRANSFORMS safety populations, fingolimod 0.5 mg/day and 1.25 mg/day resulted in mean HR decreases of 8 bpm and 11 bpm, respectively, at nadir.
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This decrease occurred primarily within the first 6 hours and was transient, with HR returning to baseline levels within 1 month of treatment. 12 Thus, the original package insert for fingolimod recommended that all patients be observed for the signs and symptoms of bradycardia for at least 6 hours after the first dose with hourly pulse and blood pressure measurements.
Fingolimod became only recently available to MS patients in 2010, and there is very scarce data in the current medical literature describing real-world patient treatment experience. The present survey was designed to collect data on characteristics of patients initiating fingolimod treatment and to evaluate their first-dose observation (FDO) experience and treatment satisfaction.
Methods

Study design
This was a cross-sectional study to understand patient experience and satisfaction with fingolimod. The study protocol was approved by a central Institutional Review Board (E&I Review Services, Corte Madera, CA, USA). Study participants anonymously answered a web-based survey that was fielded in the US between April 2012 and July 2012.
Participants
All study participants met the following eligibility criteria: $18 years of age; living in the United States at the time of survey completion; able to read English; had a self-reported physician-based diagnosis of MS; and had used fingolimod as treatment for MS. In addition, all participants were required to provide informed consent before completing the survey. In order to obtain an adequate sample size and given that fingolimod had been on the market for less than 2 years at the time of the survey, the date of fingolimod initiation was not included as a part of the study inclusion/exclusion criteria.
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Study participants were recruited from either (1) a market research panel consisting of MS patients, or (2) clinical sites (Cullman, AL, USA; Tulsa, OK, USA; Franklin, TN, USA). All patients with an MS diagnosis in the market research panel were contacted for potential participation, whereas medical records were reviewed at the clinical sites, and only patients with a history of fingolimod use were contacted by the clinical sites.
Potential participants were sent either an email or postal introductory letter that described the purpose of the survey and provided a direct link and/or instructions on how to access the web-based survey. Upon entering the website, potential participants provided informed consent to participate in the survey and answered screening questions; eligible patients were allowed to proceed to and complete the survey. Remuneration was offered to respondents who completed the survey in the amount of a $10 check.
Measures Survey development
The web-based survey was designed specifically for this study to capture information about treatment choice and treatment experience of patients who have taken fingolimod for MS. The survey was developed based on the results of a targeted literature review and consultation with an MS clinical expert (DWB).
Survey content
The survey included questions on first-dose experience with fingolimod (see Table S1 ), reasons for starting and stopping fingolimod, treatment satisfaction, use of other DMTs, and respondent sociodemographic and clinical characteristics. First-dose experience was evaluated for all survey respondents, whereas treatment satisfaction was measured among self-reported current fingolimod users only. Figure 1 presents Respondent disease severity was evaluated using the Patient Determined Disease Steps (PDDS) instrument. The PDDS is a one-item instrument developed as an inexpensive surrogate for the Expanded Disability Status scale (EDSS) to evaluate disease progression in MS. 13, 14 With the PDDS, patients report their current level of disability on a descriptive nine-point scale ranging from normal (0) to bedridden (8) . The PDDS is validated against the EDSS, and PDDS scores have been shown to be linearly and strongly correlated to the physician-administered EDSS (r = 0.93). [14] [15] [16] [17] The Treatment Satisfaction Questionnaire for Medication (TSQM) was used to assess treatment satisfaction with fingolimod among respondents taking the drug at the time of the survey. The TSQM is a 14-item instrument designed to measure satisfaction with a medication being taken in the setting of a clinical trial. The domains measured by the TSQM include side effects, effectiveness, convenience, and global satisfaction. Scores range from 0 to 100 for each of the four domains, with higher scores denoting greater satisfaction with treatment. 18 
Statistical analyses
Descriptive statistics were reported for all variables. Means, medians, standard deviations, and ranges were calculated for continuous variables; frequencies or proportions were computed for categorical variables. Exploratory analysis was conducted to determine whether treatment satisfaction differed among patients with or without prior DMT experience.
Student's t-tests were used for two-way comparisons of continuous variables and chi-square tests were used for categorical variables. Statistical significance was set at 0.05. SAS ® statistical software version 9.1.3 (SAS Institute Inc, Cary, NC, USA) was used to perform all analyses.
Results
A total of 5671 potential respondents entered the survey website; 3646 provided informed consent, 420 unique responders met study inclusion criteria, and 380 respondents completed the survey (response rate: 90.5%; Figure 2 ). The primary reason for study exclusion was never having taken fingolimod (n = 2980).
A total of 310 reported they were current fingolimod users. Among those, 87 (28.1%) were treatment-naïve and 223 (71.9%) were treatment-experienced. Treatment-experienced users most commonly switched from interferon beta-1b (19.5%) or glatiramer acetate (19.2%) to fingolimod. Mean (standard deviation) time since starting fingolimod was 11.4 (7.6) months in current users.
Sociodemographic and clinical characteristics
Overall, mean (standard deviation) respondent age was 39.8 (12.6) years, and 55% were female. Mean disease duration, defined as time since MS diagnosis, was 9.8 (10.3) years. The most commonly diagnosed type of MS was RRMS submit your manuscript | www.dovepress.com Dovepress Dovepress (52%), followed by secondary progressive MS (19%) and clinically isolated syndrome (18%). Approximately 40% of respondents reported moderate-to-severe impairment as measured by the PDDS (score $ 3) ( Table 1) .
Among current fingolimod users, treatment-naïve patients were significantly younger (mean age 33.3 versus 41.0 years; P , 0.0001), less likely to be female (39.1% versus 57.8%; P , 0.01), and demonstrated less severe MS disability/progression, as demonstrated by MS diagnosis type (eg, clinically isolated syndrome versus secondary progressive MS), employment status (full-time employed versus disabled), time since first MS symptom, time since MS diagnosis, number of lifetime MS relapses, and PDDS score, compared to treatment-experienced patients. Characteristics that were not significantly different between treatment-naïve and treatment-experienced groups included ethnicity, race, number of relapses in the past 6 months, and time since last MS relapse. Table 2 summarizes respondents' reasons for starting fingolimod. In respondents with no prior DMT use, the most reported primary reason for starting fingolimod was physician recommendation (32.7%). Other important reasons included expectation of fewer side effects (13.5%), ability to take medication at home (13.5%), and expected efficacy of fingolimod (13.0%).
Treatment selection
Reasons for switching to fingolimod were similar to those for starting. Physician recommendation was the most common reason for switching, but there were relatively fewer patients reporting this (15.6%) than among patients with no prior DMT use. Approximately one-third of respondents (34.1%) reported that it was their idea to switch medications. In comparison, only 19.6% of treatment-naïve patients reported that starting fingolimod was their idea. Among patients with prior DMT use, side effects with previous treatment (12.5%) and treatment failure with prior medication (11.0%) were also frequently cited reasons for switching.
First-dose experience
Over 80% of respondents reported their first dose of fingolimod was moderately, very, or extremely manageable, convenient, and easy to take. Approximately 80% of patients reported experiencing a side effect during the first dose. Among patients experiencing a side effect (n = 304), many (42.4%) reported the side effect was "not at all" or only "a little" difficult to tolerate. Overall, patients with no side effects reported higher levels of satisfaction with the first-dose experience than patients experiencing side effects (data not shown). Figure 3 reports the results of the first-dose experience questions (see Table S1 ). Only eleven respondents (2.9%) reported a "not at all satisfied" first-dose experience.
TSQM results
Overall, current users of fingolimod were satisfied with the treatment. The highest TSQM domain score was reported for side effects (79.4), followed by convenience (71.7), effectiveness (70.1), and global satisfaction (68.9).
When stratified by prior treatment experience, no significant differences are observed between groups in the TSQM side effect domain (P = 0.1148). However, significantly higher scores were reported among treatment-experienced users (n = 223) than treatment-naïve users (n = 87) in all other domains: effectiveness (72.7 versus 63.3; P = 0.0002), convenience (75.5 versus 62.0; P , 0.0001), and global satisfaction (71.5 versus 62.2; P = 0.0007) (Figure 4) .
Among respondents who were treated with at least one other DMT (n = 273), 58% reported their first choice for MS treatment would be fingolimod if selecting today. Glatiramer acetate ranked second with 13% of respondents.
Discussion
To the authors' best knowledge, the present survey study is the first to report real-world FDO and treatment experience with fingolimod from a patient perspective. Although some may consider the recommended 6-hour FDO period a deterrent to initiating fingolimod treatment for patients with MS, fewer than 3% of patients who had taken at least one dose of fingolimod reported being unsatisfied with the FDO experience.
The finding that 80% of patients reported experiencing a side effect with the first dose of fingolimod needs further consideration, as it should be noted that rather than asking "did you experience side effects with your first dose of fingolimod?" (yes/no), this result was derived from a complex question that asked patients "overall, how difficult was it to tolerate any side effects experienced during your first dose of Gilenya [fingolimod]?" Most questions related to the first-dose experience were phrased so that there were five response options, ranging from "not at all" to "extremely" (see Table S1 ). This question was similarly phrased; however, there was an additional response option of "I did not experience any side effects at all," by which patients could deny experiencing a side effect. Only patients who selected this option were considered to not have submit your manuscript | www.dovepress.com (6) 4 (1.3%) 8 (2.1%) Wheelchair/scooter (7) 4 (1.3%) 7 (1.8%) Bedridden (8) 3 ( a Participants asked to report all primary reasons for starting/switching; percentages represent proportion of total responses (n = 947 in treatmentexperienced patients; n = 208 in treatment-naïve patients). Abbreviations: n, number; N/A, not applicable.
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experienced a side effect. While this may be an accurate finding, the authors feel that the complexity of the question may have lead to an over-reporting of side effects for fingolimod, particularly given the contrasting results for satisfaction with the first-dose experience.
Despite the approval of fingolimod as a first-line MS treatment, nearly three-quarters of patients surveyed had switched from a prior DMT, perhaps due to fingolimod's novel mechanism of action or its recent FDA approval. Similar to findings of another study, 3 side effects and a lack of treatment efficacy were reported among the top reasons for switching to fingolimod from other DMT therapies.
Significant differences in sociodemographic and clinical characteristics between treatment-naïve and treatmentexperienced current fingolimod users were observed in this study. These findings are expected given the epidemiology of MS and recent market availability of fingolimod. Patients who are treatment-naïve are more likely to be newly diagnosed with MS and/or have less MS-related disability given they did not previously require or receive treatment. On the other hand, the mean number of MS relapses during the previous 6 months was remarkably similar between treatment-naïve and treatment-experienced users (1.4 versus 1.5, respectively; P = 0.5337). While the design of the current study limits our ability to draw conclusions about the relative efficacy of fingolimod versus other DMTs, we do know from this study that approximately 11% of patients switched from their prior DMT to fingolimod due to treatment failure.
Differences observed in TSQM scale scores reported by treatment-naïve and treatment-experienced fingolimod users were also notable and likely reflect different expectations in these two populations. Patients with prior DMT experience reported higher scores for the convenience, efficacy, and global satisfaction domains than patients with no prior DMT use, suggesting fingolimod is perceived to be more desirable than other DMTs in these domains among patients who have previous experience with other DMTs. A comparative study with other DMTs would more robustly address this question. The present study was designed to collect real-world fingolimod treatment satisfaction data from patients. However, there are several limitations to this study that should be noted. First of all, all measures in this survey were self-reported, including the diagnosis of MS. Also, since this was a crosssectional, web-based survey study, an objective assessment of clinical characteristics and change over time was not possible. The authors acknowledge that use of a web-based survey may limit the generalizability of the study, as patients who do not have access to the Internet, or who may be less comfortable with this technology (eg, elderly patients) are likely to be underrepresented. Nonetheless, when it comes to the collection of patient perspective data, a web-based market research panel remains a cost-effective method compared to the on-site patient survey administration, as it enables researchers to quickly reach out to a large number of potential respondents to achieve the target sample size; moreover, data collection is completed in a timely manner, and database management is simplified.
As mentioned previously, the date of fingolimod initiation was purposely not included as part of the study inclusion/ exclusion criteria. This was done both in order to achieve an adequate sample size and to allow for examination of the treatment satisfaction over time. However, it is possible that the length of time that passed between the first fingolimod dose and survey completion could lead to recall bias with regards to the FDO experience; however, given the relatively recent FDA approval of fingolimod, the maximum amount of time between first dose and survey completion was 21.6 months and approximately half of respondents (53.4%) started fingolimod within the prior year.
Finally, some study limitations exist due to the limited content of the survey. For example, respondents were not asked to evaluate their satisfaction with other DMTs, thus no direct comparison could be made between fingolimod and other medications. Secondly, costs of medications were not assessed in this study. Hence, it is unclear if cost of medications had an impact on satisfaction for patients.
Conclusion
This survey demonstrated that more than 97% of patients were satisfied with the overall fingolimod first-dose experience. Moreover, treatment satisfaction with fingolimod was specifically higher among treatment-experienced patients compared to treatment-naïve patients. Among patients with prior DMT experience, over half stated that their first choice for MS treatment would be fingolimod if selecting today, compared to 13% for the second highest DMT, glatiramer acetate.
Additional research is needed to understand key clinical and medication attributes underlying treatment satisfaction with fingolimod and other DMTs, as well as to compare treatment satisfaction among different DMTs. Specifically, longitudinal comparative studies are needed to confirm current findings, measure long-term satisfaction, and assess patient preference across a range of treatment options.
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